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Abstract 
Inspired from some gears with heavy power transmission in practical usage after serious plastic deformation in 
metallurgical industry, we believe that there must existed some kind of gear profile which is most suitable in both the 
contact and bending fatigue strength. From careful analysis and deep going investigation, we think that it is the 
profile of equal conjugate curvature with high order of contact, and analyzed the forming principle of this kind of 
profile. Based on the second curve and comparative analysis of fourth order curves, combined with Chebyshev 
polynomial terms of higher order contact with tooth contact stress formula derived. Note high exposure in the case of 
two extreme points of stress and extreme positions and the derived extreme contact stress formula. Finally, a pair of 
conjugate gear tooth profile curvature provides specific contact stress calculation. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [name organizer] 
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1. Introduction (Heading 1)
Inspired from some gears with heavy power transmission in practical usage after serious plastic 
deformation in metallurgical industry, we believe that there must existed some kind of gear profile which is 
most suitable in both the contact and bending fatigue strength. From careful analysis and deep going 
investigation, we think that it is the profile of equal conjugate curvature with high order of contact, and 
analyzed the forming principle of this kind of profile. Based on the second curve and comparative analysis 
of fourth order curves, combined with Chebyshev polynomial terms of higher order contact with tooth 
contact stress, formula derived. Note high exposure in the case of two extreme points of stress and extreme 
positions and the derived extreme contact stress formula. Finally, a pair of conjugate gear tooth profile 
curvature provides specific contact stress calculation. 
2. The definition of the Chebyshev polynomial 
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3. High order of contact  
Suppose that the contact surfaces are two surfaces with 4th order of contact. 
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4. The load distribution expressed by Chebyshev polynomial 
Since that: 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So that we have: 
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Finally: 
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The width of the contact˖ 4
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5. The largest stress  
In order to find the largest load: 
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Fig.1 The contact stress of the tooth surface with high order of contact 
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